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The plates are developed in hydroquinone, and when 
fixed, dried, and labeled are ready for mea.surement. 
As the method of me.asuring x's and y's of the sun sp0t.s 
and reducing the same to t8he heliographic. posit,ion by 
the usual trigonometrical c,omputation is long and 
tedious and of greater accuracy than the nat,ure of the 
problem seems to re,quire or allow, a modification of t.he 
projective method devised by Hale and used a t  Yerkes 
and Mount Wilson has be.en adopted which hns perhaps 
some merits as  regards simplicity and c,onvenience of 
opera tion. 

In place of the steel ball used by Hale, we make use 
of a well-made whit,e globe with c.elluloid finish, upon 
which ma.rks can be made and erased wit,h perfect sa& 
faction. The globe is 8 inche.s in diameter and is mount,ed 
in a supporting ring graduat,ed into degrees. This 
supporting ring in turn is mounted in a fork support 
which may be adjuste,d about, a ve,rt.ical axis by t,he 
amount necessary to allow for the t.ip of t,he solar pole 
to or from the earth. The angle of inc1inat)ion of the 
sun's axis to the fundamental plane perpendicular t,o t'he 
line of sight is taken from the Ephemeris, as is also the 
position angle of the solar a.xis with respecl, t,o t,he north 
and south line. 

The adjustment of the axis of t,he globe for the latt'er 
inclination or position angle with t,he north and sout,h 
line is effected by turning the supporting ring in the 
fork which supports it. The graduations on a horizontal 
circle facilitate the adjustme.nt of tilt with respe,ct to the 
fundamental plane, whereas the graduations of t>he sup- 
porting ring of the globe itself allow for accurn.te orient,a- 
tion of the axis in position angle. 

When the globe has once had its axis a.djusted to 
correspond to that of the sun for the c1n.y in question, 
the photographic negative is placed in tfhe proje.c.ting 
lantern and the image of the negat,ive solar disk cast, 
upon t8he globe. The size of the image is made to esac.tly 
fit the globe by adjust.ing t8he distanc.e of t,he globe from 
the lantern in conjunct,ion with the. focxsing of t,he pro- 
jecting lantern it,self in t,he usual way. In t,his way 
cornpensatlion is provided for the c.liange in the apparent, 
diame,ter of the sun throughout tmhe year. 

With t,he solar image project,ed onbo the globe t,he 
centers of all visible spot,s can be Rccurately lorate,d with 
a sha.rp-pointed pencil and numbered in any sequence 
or d a h  desired. It, is usually possible to mark on the 
globe the posit,ions of spots from several negatives t,akea 
on successive days without confusion. 

As soon as all the spots have bee.n thus located for a give.n 
day or series of da.ys, a. solar meridian is carefully drawn 
along the edge of the brass supporting ring which will 
make possible the resetting of the globe to the, sa,riie 
identical position or for any othe,r longitude of sun's 
center that may be desired. The globe thus marked to- 
gether with its supporting ring is then removed from the 
supporting stand and placed in a precision mounting 
accurately machined and with a horizontal circle mading 
by degrees from 0' to 360'. The globe and ring is placed 
in the stand so that the axis of the globe is pe.rpendicu1a.r 
to the horizontal circle. The position of the pole is read 
directly from the brass supporting ring. 

The globe is the,n rotated in its stand until e.nch spot 
in turn is brought under the meridian ring from which 
the heliographic latitude is a t  once read directly to the 
nearest degree and by estimat,ion to the nearest tenth of 
a degree. The difference in heliographic longitude is 
obtained a t  the same time by noting the movement of 
the fiduciary meridian with respect to the horizontal 
circle, reading again direct,ly to the nearest degree and 

by estima.tion to the nearest tenth of a degree. The 
values published are referred to the me,ridian passing 
t,hrough the ce,nter of the sun's disk and are expressed to 
the nearest degree. By such an arrangement i t  is possible 
to make several indepe.ndent sebups and thus auto- 
matically check the de,terniination of the position and 
reduce, the probable errors of reading as desire.d. 

It is suffic.ie.nt to add that we have found such a me.thod 
and arrange,ment greatly superior to the use of any of 
the several sets of sheets giving he,liographic coordinate 
systems for certain limiting dates both as  regards accu- 
racy and fac.ility in obtaining the desired data. 

For determining the areas of spots, concerning whic.h 
i t  is understood that areas in te,rms of the sun's hemis- 
phere are desired, a plane metal disk is used in place of 
the globe as a projecting screen. This disk is cove,red 
with a sheet of coordinate paper, which has ruled upon 
i t  a circle 8 inches in diameter. The solar image is made 
to fill the %inch circle and the area of a spot is estimated 
in terms of the numbe,r of millimeter squares which are 
covered by the umbra and penumbra of t,he spot. These 
areas itre, t,he.n c.orrected for foreshort,ening by multiply- 
ing by the secant of bhe angular distance of the spot, 
from the center of t,he disk, the correcked areas being 
then divided by the area of the hemisphere in square. 
millimeters x to give the actual area in millionths 
of t,he sun's hemisphere. 

Esperiments are in progress for the measurement of 
sun-spot areas by the use of a modification of t,he thermo- 
electric pho t,ometer,' but ways of eliminating or correcting 
for the varying background absorption have not yet bee.n 
comp1et)ely and sat,isfactorily worked out,.-H. T. Stetson. 

YERICES OBSERVATORY 

At the Yerlies Observatory the direct photographs of 
the sun are taken wit,h the 12-inch Kenwood equatorial 
diaphragme,d down to an a.pcrt'ure of 3 inches. The 
focal length of t,he. t,elescope is 5.49 niet,ers, so that t,he 
so1a.r image is about 51 millimet,ers in diamet,er. Sharp 
images are obt,ained with the lens, which is corre.ct,ed for 
visna.1 mys, by using a yellow filter and Eastman process 
plat,es. Short, e,sposures are given by means of a plat,@ 
shutter, ope,rat,ed by a spring, nnd reduced t,o a. slit about 
3 millimet,ers wide,, over which t,he, glass filter is fastened. 
The, image was formerly orient,ed by means of t,he shadow 
of tt metal wire, st,retched across bhe inia.ge of the s u n ;  
before t>he esposure the wire was orie.nt,Fd by proje.ct,ing 
on i t  the image of the. sun and examining on a ground 
glass to see if t,he wire was parallel to t,he diurnal mot,ion 
of the sun's limb. Difficult,y was emountered in kee,ping 
t,he metal wire perfectly straight. Since h3arc.h 1 ,  1927, 
the orientsation of the camera is 0btaine.d by using the 
edgc. of t,he sbutt.er inst8ead of a metal wire.. This edge 
has been made esact,ly perpe,ndicular to t,he direct,ion of 
niot,ion of t,he slit,. A small opaque spot on the filter 
appears as a fine straight line on the negativc, t'hus indi- 
c.nt,ing the nort,h-south direction. 

For measuring the negatives they are projecte,d by an 
arc. lamp on the 6-inch graduated disks prepared by the 
St,oiighurst Observatory for that purpose. (Journal of 
the Brit,ish Astronomical Association, vol. 18, p. 26, 
1907.) The c.onstant,s for the date determine t,he disk 
to be used and the rotation to be given to the negative 
so that one can read diwckly the latitudes, the diff cre.nces 
of longibude between the spot and the c.entral meridian, 
and also t,he areas in square degrees.-George Van Bies- 
broeck. 

1 Astrophysical Journal 43:253:58:36. 


